The human ABCG1 gene: identification of LXR response elements that modulate expression in macrophages and liver.
The ABC transporter ABCG1 (ATP binding cassette transporter G1), expressed in macrophages, liver, and other tissues, has been implicated in the efflux of cholesterol to high density lipoprotein. The ABCG1 gene is transcriptionally activated by cholesterol loading and activators of liver X receptors (LXRs) and retinoid X receptors (RXRs) through genomic sequences that have not been fully characterized. Here we show that ABCG1 mRNA is induced by LXR agonists in RAW264.7 macrophage cells, HepG2 hepatoma cells, and primary mouse hepatocytes. We identify two evolutionarily highly conserved LXR response elements (LXREs), LXRE-A and LXRE-B, located in the first and second introns of the human ABCG1 gene. Each element conferred robust LXR-agonist responsiveness to ABCG1 promoter-directed luciferase gene constructs in RAW264.7 and HepG2 cells. Overexpression of LXR/RXR activated the ABCG1 promoter in the presence of LXRE-A or LXRE-B sequences. In gel-shift assays, LXR/RXR heterodimers bound to wild-type but not to mutated LXRE-A and LXRE-B sequences. In chromatin immunoprecipitation assays, LXR and RXR were detected at LXRE-A and -B regions of DNA of human THP-1 macrophages. These studies clarify the mechanism of transcriptional upregulation of the ABCG1 gene by oxysterols in macrophages and liver, two key tissues where ABCG1 expression may affect cholesterol balance and atherogenesis.